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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING-DATE OF THIS COMMUNICATION. - - - - - 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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1 )S Responsive to communication(s) filed on 22 December 2003 . 
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DETAILED ACTION 
Continued Examination Under 37. CFR LI 14 _ 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1. 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR L 1 14, and the fee set forth in 37 CFR 1 17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1. 1 14. Applicant's submission filed on 22 December 2003 has been entered. 

Claim Status 

2. Cancellation of generic claim 9 is acknowledged. 

Drawings 

3. The drawings were received on 24 October 2004. These drawings are acceptable. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1, 3, and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by JP 8- 
97161 (Takai) 
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Regarding claim 1, Takai discloses a film- forming method for forming a deposited film 
on a substrate 205, 305 arranged in a substantially. enclosed film^forming vessel (Figs. 2, 3) by 
means of plasma CVD, said film- forming vessel being provided with a raw material gas 
introduction means 211, 302 and an exhaustion means 208, 308, said film- forming method 
comprising the steps of 

introducing a raw material gas comprising at least a hydrogen gas and a 
silicon-containing raw material gas into said film-forming vessel through said raw material gas 
introduction means (Tables 2, 4); 

maintaining an inner pressure of said film- forming at a desired value by means of said 
exhaustion means (Tables 2, 4); and 

introducing a high frequency power into said film-forming vessel through a discharge 
electrode 213, 313 provided in said film-forming vessel to generate a plasma in a plasma 
generation region 212, 312 between said substrate 205, 305 and said discharge electrode 213, 
313 in said film- forming vessel, thereby forming said deposited film on said substrate maintained 
at a desired temperature using heater 207, 307, 

characterized in that the formation of said deposited film on said substrate is performed 
while repetitively applying a periodicity voltage having at least two different waveform 
components (20 to 450 MHz component and DC bias voltage component) having a different 
amplitude to an auxiliary electrode 202, 302 arranged at a position in said plasma generation 
region of said film- forming vessel. (See at least paragraph [0014].) 

Regarding claim 2, it is seen to be inherent that the periodicity voltage has (i) a waveform 
component having an amplitude capable of generating mainly a radical of a silicon-containing 
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compound and (ii) a waveform component having an amplitude capable of forming mainly a 
radical of hydrogen. (See Table 2.) Because the source-of both hydrogen and silicon can be - 
silane (SifU), the periodicity voltage components (i) and (ii) can be the same component. There 
exists no requirement that the components (i) and (ii) be different. Accordingly, the component 
that dissociates silane produces mainly a radical of silicon and mainly a radical of hydrogen by 
breaking one Si-H bond of silane. 

Regarding claim 3, Takai discloses the auxiliary electrode 202, 302 is arranged such that 
said auxiliary electrode 202, 302 is opposed to a film- forming surface of the substrate 205, 305 
and is situated at a position between the substrate 205, 305 and the discharge electrode 213, 313. 
(See Figs. 2 and 3.) 

Regarding claim 4, Takai discloses the auxiliary electrode 208 is arranged to be in 
parallel to the substrate 205, 305 and perpendicular to a flowing direction of the raw material gas 
which flows from the raw material introduction means 211, 302 toward the exhaustion means 
208, 308 in the film-forming vessel. (See Figs. 2 and 3.) 



Claim Rejections - 35 USC §103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takai in view 
_ of US 4,795,529 (Kawasaki et al). The prior art of Takai, as explained above, discloses each of 

the claimed features. 

In the event, it is believed that the DC component in Takai is not a "waveform" 
component, then this may be a difference. 

However, Kawasaki teaches a plasma deposition characterized in that the formation of 
said deposited film on said substrate is performed while repetitively applying a periodicity 
voltage having at least two different waveform components having a different amplitude to an 
auxiliary electrode. (See Figs. 3, 8, 10, 12, and 17.) Kawasaki teaches that the two components 
give more control of the plasma and thereby improve the results of the plasma deposition 
(Abstract.) 

It would have been obvious for one of ordinary skill in the art, at the time of the invention 
to apply the two waveform components of Kawasaki to the auxiliary electrode of Takai to give 
improved control of the plasma, in particular improved control of the acceleration of the ions 
toward the substrate. There exists a reasonable expectation of success since one of the two 
components applied to the electrodes in each of Takai in Kawasaki is for the same purpose of 
accelerating the ions toward the substrate. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-4 have been considered but are moot in 
view of the new ground(s) of rejection. 
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Conclusion 

9..- The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure. 

US 5,573,595 (Dible) and US 6,043,607 (Roderick) each teach plasma deposition 
characterized in that the formation of the deposited film on a substrate is performed while 
repetitively applying a periodicity voltage having at least two different waveform components 
having a different amplitude to an auxiliary electrode in the plasma generation region of said 
film-forming vessel. 

US 4,539,068 (Takagi et al.) teaches a plasma deposition method using mixed 
frequencies of different amplitude to an auxiliary electrode to form a higher quality film. (Note 
that the Takagi et al. reference is the US equivalent of the prior art Japanese patent publication 
JP 56-45760 discussed in paragraph [0003] of the Takai publication.) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Erik Kielin whose telephone number is 571-272-1693. The 
examiner can normally be reached on 9:00 - 19:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 



■— Application Information Retrieval (PAIR) system Status information for published applications _ 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Erik Kielin 
Primary Examiner 
14 April 2004 



